HIGH INTENSITY DISCHARGE LAMP WITH LOW GLARE AND HIGH 
EFFICIENCY FOR VEHICLES 

Field of the Invention : 

The present invention relates generally to the field of lamps and more particularly to a high 
intensity discharge lamp with low glare and high efficiency for automobiles. 
Abstract: 

The invention provides a high intensity discharge lamp with a lamp cap, which has a simple 
and firm structure, higher thermal stability, lower glare and higher efficiency. The discharge lamp 
comprises an arc tube, which is filled with substances for gas discharge. The arc tube comprises a 
bulbous or ellipsoidal portion. Surrounding the arc tube i3 a tubular envelope; the envelope ha3 an 
enlarged portion, which is similar to the bulbous or ellipsoidal portion disposed of the bulbous 
portion of the arc tube. — The distance between the envelope and the outer wall of the arc tube is 
uniform; it makc3 the temperature distribution on the wall of arc tube more uniform, then the 
thermal stability 1 the luminous and electricity 7 parameters of the lamp arc improved. More important 
i s that the invention can reduce the light refraction which occurred between the inner surface of the 
envelope and the outer surface of the arc tube and aho between the two interface of envelope wall 
and space, thereby mere light direcdy emits out form the enlarged bail shaped portion of invention 
and the invention reduce the occurrence of glare. 

Background of the Invention 

The normal Conventional low power xenon metal halide discharge lamps such as the 
capped lamp known from US patent US005736881A, US005646471A have been widely used as 
head light lights of for vehicles in Japan and Europe widely . But thc3c kind of lamps installed in 
vehicle lanterns always emits much more glare comparing with halogen tungsten lamps. Therefore 
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engineers mu3t design special lamp lantern, reflectors, lens and lcn3 hood even light shield to limit 
glare and form the beam profile meeting with the requirement s of vehicle lamp regulation. This is 
very hard work with much higher cost. 

The invention transform the glare into beam light and increase the efficiency of it. 

The normal capped vehicle xenon metal halidc lamps need a very complex and expensive 
accessory to fix the raw lamp at the right position on cap stably. The invention gives a much simple 
way to fix the raw lamp on cap w T ith much lower cost 

These kinds of lamps when installed in vehicle lanterns always emit substantially more glare 
than halogen tungsten lamps. As a result special lanterns, reflectors, lenses, lens hoods and light 
shields must be provided to limit the glare and to form the desired light beam profile in order to 
meet applicable vehicle lamp regulations. This results in relatively high cost. 

Objects and Summary of the Invention: 

It an object of the present invention to transform glare into a useful light beam and to 
increase the efficiency of the lamp. 

Another object of the present invention is to provide a capped xenon metal halide lamp for 
vehicles with higher light beam efficiency, less glare, more uniform wall temperature distribution on 
the arc tube, more stable luminous and electrical parameters at a lower cost as compared with 
conventional lamps. 

Other objects and advantages of the invention will be made clear hereinafter. 

In accordance with the present invention there is provided a The capped xenon metal halide 
discharge lamp for vehicles which includes an arc tube {4} with two neck shaped portions (2a, 2b) . 
These two neck shaped portions arc gas tight s caled for two electrode connectors ( 4 a, 4 b). The arc 
tube and the two neck shaped portions are wrapped surrounded by an outer gastight gas tight 
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tubular envelope (5) but with having a ball shaped portion (5a), which just surround surrounds the 
ball shaped arc tube (i). The first end of the envelope is fixed mounted on a cap A nickel wire 
(7) i3 through bridge (8) or dirccdy connected to current conduct (1b) of the 3ccond electrode (3b). 
Wire runs along out aide of lamp to connect the 3ccond current supply conductor (1 4 ), The An end 
of s econd the neck shape shaped portion of arc tube (3c) is expanded to form a bell shaped shape . 
the The edge of the bell {2e) nearly touches with the outer envelope {5} and then gastight seal both 
by flame. There is a cylinder shaped sink (16) at the surface center of cap (15) and three or more 
(such as four) stainless steal pole s (11) arc implanted on the cap surface surrounded the 3ink (16). 
The first end of lamp is inserted in the 3ink (16), there is a ring shaped hoop (1) constructed by one 
or two or four sections, which is tightiy bind round the lower part of outer envelope (5). Four pole s 
(11) arc inserted in four holes (10a 10b) on the wings of ring shaped hoop (10) respectively and melt 
together by point weldin g, the arc tube and the envelope are flame sealed to form a gas tight seal 

It is the ■ object of this invention to provide a capped xenon metal halidc lamp for vehicle s 
with higher light beam efficiency less glare, more uniform wall temperature distribution of arc tube 
more stable luminous and electricity parameter s and le33 costs. 

According to the invention this object is achieved in such a way. The outer envelope (5) of 
arc tube (1) i3 not real straight tubular shaped but with a ball shaped portion (5a) ju3t surround the 
ball shaped arc tube (1). — But the arc tube of normal xenon metal halidc lamp for vehicle i s 
surrounded by straight tubular envelope. This invention is very helpful to reduce the glare from arc 
tube and increase the lighting efficiency, it i3 very clear from following description. 

The theory of geometric optics shows that when the light beam is projected to a glass plate 
with accidence angle i (Fig. 2), a part of the beam light will be reflected at the interface I between air 
and glass plate with reflection angle i which i3 the 3amc as accidence angle, another part of beam 
light going into glass plate will be refracted by glass with an angle i*. 
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f^ sin i~n a sin i ? 

Where nl and n2 arc the refraction index of air and glass respectively. 

The refracted light beam will be divided to two part3 at the interface II of glas3 and air, the 
first part will go out through gla33 plate and become tran3mi33ion light, another part of refracted 
beam w T ilI be reflected again by 3ccond interface II, then go back to fir3t interface I, then a part of 
this reflected light go out and become tran3mi33ion light, another part of it will be reflected again by 
first interface I. Obviously a part of reflect light w T ill continue to reflect between two interface I and 
II time after times, every time a part of reflected beam light go out through interface and become 
transmission light. 

From the simple geometric optic theory of reflects, refract and transmi s sion, we understand 
that very well, for the xenon metal halidc lamp with tubular outer envelop, the light emitted from arc 
tube will be reflected partially by inside surface I of outer envelope (Fig. 4 ) another part of the light 
through interface I enter envelope glas s and will refracted by envelope glas3 material, then partially 
transmits and partially reflect while the light beam arrive the outer interface II of envelope and air. 
This proccs 3 will continue in the space between interface I and II, and in the space between the arc 
tube and envelope and also between the outer surface and inside 3urfacc of arc tube. Therefore the 
light emitted from arc is separated, a part o f it direct e mit3 out as transmission beam, another part 
diverges toward two cnd3 and decay along lamp axis. — (3ca Fig.1) because of reflections and 
refractions. 

All divergence light is the source of glare. This is the reason why drivers always think that 
the 3criou3 glare i 3 a partner of xenon metal halidc lamp. But thia invention can improve it in large 
scale. 

The main point3 of this invention arc: 
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1. The outer envelope of arc tube i3 designed as tubular shaped but with a ball s haped section 
in the middle of envelope just surround the ball shaped arc tube. The wall of ball shaped 
envelope is parallel with the wall of arc tube. Therefore the light from arc tube will dirccdy 
emit out through the arc tube and ball shaped envelope with a very 3mall reflection because 
the direction of radiation is almost perpendicular to both of two walls (Fig.3). Obviously, 
compared with straight tubular shaped envelope the beam efficiency of invention lap 
increased but the glares reduce. — Further more the ball shaped envelope courses more 
uniform temperature di s tribution on arc tube, therefore all parameters of this lamp get better 
3uch as higher luminous efficiency, better rendering index, higher reliability and longer 
lifetime. 

2. The scaling type of the end far from cap of invention is different with normal lamp. The far 
end of envelope of normal lamp is heated by flame to the temperature that the quartz is 
melted and shrank together with the neck portion of arc tube then obtain gastight scaling. 
To invention lamp it doc3 not shrink the far end of envelope but enlarge the far end of arc 
tube neck to get bell shaped mouth before scaling, the diameter of bell mouth edge is near 
but smaller than the inter diameter of outer envelope, then move both edges together and 
heat them by special burner until melted together for gastight scaling. 

This kind of scaling way is simpler, lcs3 glare emission from the end which just like a 
window for light emission and it also shortens the length of lamp, the last point is good for anti 
vibration. 

3. The third main point of this invention is the way for fixing raw lamp on cap. — In this 
invention few (three or more) 3tainlc33 3tccl pole s arc implanted in the cap surface around 
the lamp which is mounted at the center sink (16) on the cap surface and there i3 a metal 
ring shape hoop (10) constructed by one or two or four sections as shown in Fig.7 Fig. 8 and 
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Fig.9 which bind around the lower part of lamp. The four poles on cap arc just inserted in 
four wing holc3 of the hoop respectively and melted together by point welding. This way is 
simpler, cheap and firm. 

Brief description of the drawings 

Embodiment of invention xenon metal halidc lamp for vehicles arc shown in the drawing, in 

which 

Brief Description of the Drawings 

Other objects and advantages of the present invention will become apparent from the 
following description taken in connection with the following drawings in which: 

Fig. 1 shows the total primary embodiment of the invention in side elevation, with portions 
shown pardy broken away; 

Fig. 2 shows reflection of light, refraction of light and transmission of light [[of]] for a glass 

plate; 

Fig. 3 shows the beam light beam trace from the ball shaped envelope of invention a lamp 
according to the invention : 

Fig. 4 shows the beam light beam trace from the tubular envelope of normal a conventional 

lamp; 

Fig. 5 shows a variation of Fig.l in side elevation a plan view of the lamp of Fig . 1 ; 
Fig. 6 shows the draw T ing a perspective view of the cap with a ring shaped hoop that for 
fixing the lamp; 

Fig. 7 shows [[the]] a ring shaped hoop with four wing holes formed by [[one]] a single metal 

ribbon; 

Fig. 8 shows [[the]] half of the ring shaped hoop; 

Fig. 9 shows [[the]] a ring shaped hoop constructed [[by]] using four sections [[;]] , and 
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Fig. 10 shows the cap of the lamp with four implanted poles. 

Detailed Description of the Invention 

With reference to the drawings there is shown in Figs. 1-8 a capped xenon metal halide 
discharge lamp for vehicles according to the present invention which includes an arc tube (1) with 
two neck shaped portions (2a. 2b). The two neck shaped portions are gas tight sealed to two 
electrode connectors (4a, 4b). The two neck shaped portions are surrounded by an outer gas tight 
tubular envelope (5) which has a ball shaped portion (5a). which just surrounds the ball shaped arc 
tube (1). The first end of envelope (5) is fixed on a cap (15). A nickel wire (7) is connected through 
bridge (8) or is directly connected to current conductor (4b) of the second electrode (3b). Wire (7) 
runs along the outside of the lamp to connect the second current supply conductor (14). The end 
of second neck shape portion of arc tube (2c) is expanded to bell shaped form a bell shape. The 
edge of the bell (2c) nearly touches the outer envelope (5) and the envelope (5) and the edge of the 
bell (26) are flame sealed to form a gas tight seal. 

There is a cylinder shaped depression (16) at the surface of the center of cap (15). Three or 
more (preferably four) stainless steel poles (11) project from the cap surface surrounding the 
depression (16). The first end of the envelope is inserted into the depression (16). A ring shaped 
hoop (10) having one or two or four sections, are formed tightly around the lower part of outer 
envelope (5). Four poles (11) are inserted in four holes (10a 10b) on the wings of the ring shaped 
hoop (1 0) respectively and are connected by point welding. 

The theory of geometric optics shows that when a light beam is projected onto a glass plate 
with incidence angle i (Fig. 2). a part of the beam of light will be reflected at the interface designated 
by the letter I between the air and the glass plate with reflection angle i which is the same as the 
incidence angle. Another part of the light beam going into glass plate will be refracted by the glass 
with an angle i ? in accordance with: 
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i^ sin i = rusin i ? 

where n x and n 2 are the refraction index of air and glass, respectively. 

The refracted light beam will be divided to two parts at the interface of glass and air 
designated by the letter II. The first part will go out through the glass plate and become transmitted 
or transmission light, another part of refracted beam will be reflected light and will exit the glass 
plate and become transmission light another part of it will be reflected again by the interface. A 
part of the reflected light will continue to reflect between two interfaces I and II time after time. 
Each time, a part of the reflected light beam will exit through the interface and become transmission 
light 

From the simple geometric optical theory of reflection, refraction and transmission, we see 
that, for the conventional xenon metal halide lamp with the tubular outer envelope as shown in Fig. 
4. the light emitted from the arc tube will be reflected partially by inside surface I of the outer 
envelope (Fig. 4). Another part of the light passing through interface I will enter the envelope glass 
and will be refracted by the envelope glass material, then will be partially transmitted and partially 
reflected until the light beam arrives at the outer interface II of the envelope and the air. This 
process will continue in the space between interface I and II. and in the space between the arc tube 
and envelope and also between the outer surface and inside surface of arc tube. Therefore, the light 
emitted from the arc is separated, a part of it is directly emitted out as a transmission beam, and 
another part diverges toward the two ends of the halide lamp and decays along the lamp axis, (see 
Fig. 4) because of reflections and refractions. 

All of the divergence light is the source of glare. This is the reason why drivers always think 
that the serious glare is always caused by xenon metal halide lamps. This problem present in 
conventional lamps has been in large part been solved by the present invention 
The main points of this invention are summarized as follows: 
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1. The outer envelope of arc tube is generally tubularly shaped but with a ball shaped section in 
the middle of envelope surrounding the ball shaped arc tube. The wall of the ball shaped 
envelope is parallel with the wall of the arc tube. Therefore, the light from arc tube will 
directly emit out through the arc tube and the ball shaped envelope with a very small 
reflection because the direction of radiation is almost perpendicular to both of the two walls 
(as is shown in Fig.3). As a result, compared with the straight tubular shaped envelope (Fig. 
4) the beam efficiency of the lamp according to the present invention is increased and the 
glare is reduced as is shown in Fig. 3. Furthermore, the ball shaped envelope causes a more 
uniform temperature distribution on the lamp. Therefore all parameters of the lamp 
according to the present invention are improved including: higher luminous efficiency, 
better rendering index, higher reliability and longer life. 

2. The sealing of the end far from the cap of the lamp of the present invention is different than 
in the conventional lamp. The far end of the envelope of the conventional lamp is heated by 
flame to the temperature at which the quartz is melted and shrinks together with the neck 
portion of the arc tube to obtain gas tight sealing. In the lamp according to the present 
invention the arc tube at the far end of envelope does not shrink but is enlarged resulting in 
a bell shaped mouth portion before sealing. The diameter of bell mouth edge is near but 
smaller than the inner diameter of the outer envelope. The bell mouth edge is moved close 
to the outer envelope and is heated by a special burner until the bell mouth edge and the 
outer envelope are melted together for gastight sealing. This sealing structure is simpler and 
results in reduced less glare emission from the end which just acts like a window for light 
emission and it also shortens the length of lamp, resulting in improved vibration ruggedness. 

3. The third main point of this invention is the attachment of the lamp to the cap. In this 
invention a few (three or more) stainless steel poles are implanted in the cap surface and 
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project from the cap around the lamp which is mounted in the central depression (16) of the 
cap. A metal ring shape hoop (10) is constructed of one or two or four sections as shown in 
Fig. 7 Fig. 8 and Fig. 9. The hoop fits tighriy around the lower part of lamp. The four poles 
on the cap are inserted in four wing holes of the hoop respectively and connected by point 
welding. This results in an improvement in simplicity, cost and ruggedness. 
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Abstract of the Disclosure 

A high intensity discharge lamp has an arc tube, which is filled with substances for gas 
discharge. The arc tube includes a bulbous portion. Surrounding the arc tube there is a tubular 
envelope. The envelope has an enlarged portion, which is similar to the bulbous portion. The 
distance between the envelope and the outer wall of the arc tube is uniform thereby resulting in 
uniform temperature distribution on the wall of the arc tube, improved thermal, stability improved 
luminous and electrical parameters. The lamp reduces the light refraction which occurs between the 
inner surface of the envelope and the outer surface of the arc tube and also between the two 
interface of the envelope wall thereby emitting more light and reducing the occurrence of glare. 
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